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Location: Church Road over Tulpehocken Creek, connecting
Penn and North Heidelberg Townships in Berks
County, Pennsylvania.

Date of Construction: 1378

Significance: Speicher Bridge, a rural iron highway bridge, is
a good example from the important mid-19th cen-
tury era of metal bridge technology.

Historian: Stuart Campbell

Transmitted by: Dan Clement, 1983

It is understood that access to this material rests on the condition that
should any of it be used in any form or by anv means, the author of such
material and the Historic American Engineering Record of the

. National Park Service at all times be given proper credit.
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SPEICHER BRIDGE

The Speicher Bridge, Berks County, Pennsylvania, is a good example
of the short-span highway truss bridges built in many American communi-~
ties during the late 19th century. Its construction occurred toward
the end of the 1850-1880 "formative period of American metal bridge
construction,” [1] The local conditions responsible for its erection
reflect the social milieu in which a need for such bridges evolved.
Late 19th-century bridge and shipbuilding tycoon Henry G. Morse's asso-
clation with this bridge adds to its importance.

THE MILIEU

Speicher Bridge connects North Heidelberg township with Penn
Township. In 1878 both townships were prosperous Pennsylvania Dutch
farming neighborhoods, North Heidelberg particularly needed a comnec-
tion to the main road to Reading which traversed Penn Township on Penn's
side of Tulpehocken Creek. As a "strictly agricultural township' [2]
lacking towns and including "one of the county's sparsely-populated _
areas,”" [3] the area needed, by the 1870's, improved highway connections
because the Union Canal, its former highway, was "rapidly falling into
disuse."” |4]

Penn Township, located on the east side of Tulpehocken Creek, was
also rural and losing a commercial artery with the failure of the Canal.
Fortunately, the main road northwest from Reading, 1976's Route 183,
bisected the township. Nevertheless, residents stood to benefit from a
good highway comnnection with the neighboring township. For example,
cus tomers visiting mills, stores, and taverns in Mt. Pleasant and vici-
nity could avoid the inconvenience of fording the Tulpehocken or travel-
ing to more distant bridges.

Therefore area residents petitioned Berks County Commissioners to
erect a bridge at the site of Speicher's Ford. [5] Accordingly, "view-
ers" were appointed during the winter of 1877-1878 to report to the
Court of Quarter Sessions on the advisability of a county-built bridge
at the ford. [6] The viewers recommended a bridge, and the court
approved their report.

Berks County Commissioners Henry W. Smith, William Davidheiser, and
William G. Moore moved quickly, On February 18, 1878, they "resolved to
obtain the probable.cost' [7} of a bridge. They alsoc promised to decide
for or against erection "as soon as the probable cost can be
ascertained." [8]

Apparently probable costs pleased the Commissioners, By April 15,
1878, Morse Bridge Company of Youngstown, Ohio, had received a contract
for construction of an iron bridge at Speicher's Ford. Marlsberger and
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Company submitted the low bid for the substructure. [9]

The Morse Company agreed to provide two 100x18-foot spans for
$15.35 per lineal foot or $2,916,50, Marlsberger and Company pledged
to build the pier and two abutments for $2,381.10. [10]

Construction proceeded during the spring, summer, and fall of 1878,
By the end of June the pier and abutments were completed and approved by
H. C. Zacharias, Berks County Surveyor. [11] Reading's Daily Eagle
noted completion of the superstructure onm 29 October 1878. Apparently
there were no serious difficulties.
Before "ordering the iron,'" the Morse Company attempted to persuade
the Commissioners to change the contract from two spans to 'two spans
continuous over the pier.” [12] Henry G. Morse's accompanying sketch
suggested the top chords of the two spans were to be attached to a post
to be anchored to the pier. The bridge's six panels would each then
feature diagonals and counter-diagomals., Mr. Morse argued the change
merited $250.00 above the original contract because "on a bridge lacking
a sidewalk,' horses were frightened at the space between the end posts
of the spans. In any event, the change improved the bridge's appearance
and "completeness.'" Morse argued further that purchasers of "all our
two and three span' bridges had changed to the proposed style. The Com-—
missioners rejected the proposition and ordered the bridge completed as
ordered. They approved the finished bridge six weeks after completion,
on December 5, 1878. [13]

Meanwhile, the Court honored Penn Township's citizens' request that
viewers be appointed to formally recommend a rcad change to accommodate
Speicher Bridge. [14] Apparently rsidents forded the Tulpehocken to the
north mnear David Staudt's gristmill. Viewers were 'to vacate about 250
feet of the public road" there and 'lay out another road to lead to the
bridge.' [15]

THE BRIDGE

Unfortunatly, both company and Berks County specifications for
Speicher Bridge have disappeared. Its importance in 1976 is the sur-
vival for nearly a century of a wrought-iron highway bridge from the
period in which building such bridges evolved from an "empirical art to
a scientific technique.” "[16] It would be valuable indeed to know if
the Morse Bridge Company employed such aspects of this technology as
theoretical stress analysis, testing of full-scale members, or metal-
lurgical analysis. [17) The bridge's appearance and descriptions of
the Morse Bridge Company suggest it did.

For their two 100x18-foot spans, Morse designers chose a simpli-
fied Pratt truss in which the tiles or diagonals were reduced to a
single one in the direction of temsion, except for the center panel, in
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which a counter—-diagonal was added. The rolled shapes used on the
bridge reflect post-Civil War improvements and '"increases inm the pro-
duction of wrought iron.' [17] The "much lower prices' for such iron
presumably enabled Morse Bridge Company to offer a structutre at a price
which convinced Berks County Commissioners to build in iron rather than
wood.

The Speicher Bridge is also typical of its era in American metal
bridges in using pinned connections, [18] This permitted erection
"with a minimum amount of equipment' and 'the use of unskilled labor."
"All in all," it simply 'cost less than fully riveted work." [19]

The Speicher Bridge also indicates that the Morse Bridge Company
tried to employ other contemporary advances in truss construction. The
superstructure shows use of members with integrally cast joint details.
The number of joints could thereby be reduced and faster fabrication and
erection achieved.

The truss employs plates and shapes riveted together to form indi-
vidual members, which indicates that the Morse Company used testing
facilities developed after 1850. Such devices meant Morse engineers
could confidently design specifications and formulae for the Speicher
Bridge. [20]

The bridge provides a good example of the use of a 'mest" of roller
bearings where each span meets the abutments. Devised by the designers
of the earliest metal bridges, these roller plates were suppased to
allow the bridge to respond to forces causing expansion and contraction.
[21] The Morse Company's roller assembly is typical of the era in its
smaller diameter rollers, which experience demonstrated usually 'failed
to perform their intended function after a relatively short period."
[22] Such assemblies were also usually overlooked during inspection and
given little maintenance. As a result, most nests were usually clogged
with debris and frozen in position. The Speicher Bridge received little
maintenance, and its rollers appear to be both clogged and fixed into
position. [23]

HENRY G. MORSE AND THE MORSE BRIDGE COMPANY

The Speicher Bridge brought Berks County in contact with Henry G.
Morse (1850-1903), an important late 19th-century businessman. Morse
and his brother, C. J. Morse, formed their firm in January 1878. [24]
Thus the firm was in business only a few weeks before receiving the
Berks County contract.

The company employed 100 workers to fabricate "all classes of iron
bridges, roofs, and boilers." [25] A contemporary noted large derricks
by which '"the heaviest bridge girders" were loaded for shipment on one
of the two railroads serving the plant '"by which they ship direct by
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every railroad" entering Youngstown. [26]

This description placed Morse Bridge Company in the company of
typical mid-19th-century metal bridge building firms formed to build the
first generation of metal bridges. The virtue such firms possessed for
customers such as the Berks County Commissioners was that they were
"equipped to execute a complete construction job." [27] The county
could expect Morse to produce "a finished bridge ready for traffic.' [28]

In 1878, 28-year-old Henry G. Morse was in the early vyears of an
important career. [29] He had graduated from Rensselaer Institute of
Technology in 1871 as a Civil Engineer. From that time until 1873 he
worked for the Pennsylvania Railroad. For the next four years he was
an engineer for the Wrought Iron Bridge Company, Canton, Ohio. This
training placed him in the company of experienced engineers who rapidly
mastered or improved metal bridge design between 1850 and 1880. [30]

Nine years later, in 1887, Morse left his Youngstown firm to become
president of Wilmington, Delaware's Edgemoor Bridge Works. 1In 1896 he
began a brief two-year tenure as president of the Harlan and Hollings-
worth shipbuilding firm in Wilmington., Perhaps his most important
activities occurred between 1896 and his premature 1903 death in J. P,
Morgan's office. Contemporaries believed he left Harlan and Hollings-
worth despite "reorganizing it and placing it on a successful basis"
because of. "a difficulty" over his stock demands, He resolved to form
his own company to build '"the most modern shipbuilding plant in the
world."

Morse succeeded., He built in Camden, New Jersey, a shipyard the
author of his obituary termed ''the finest shipbuilding plant in
existence.," That claim is difficult to evaluate, but the firm was impor-
tant enough to be "a thorn in the flesh of the new shipping combine."
Morse's aggressiveness and quality workmanship were graphically illu-
strated shortly before his death. He successfully lobbied with the White

- House and Navy Department to give him a contract for two cruisers origi-

nally awarded to William Cramp and Sons Ship and Engine Company. Morse
persuaded President Roosevelt his bids were lower, "all things
considered."

Apparently he planned to build a completely integrated shipbuilding
plant similar to the type of installation Ford later created at the
Rouge plant. He hoped to become "entirely independent' of outside
suppliers. His contemporaries feared the facility Morse planned; the
"shipbuilders" pool offered him $50,000 to refuse to bid on a job.
Morse's fatal stroke occurred in Morgan's office because the financier
was in 1903 seeking an '"alliance" between Morse and other shipbuilding
firms.

Morse's early death probably robbed him of a major role in early
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20th-century business history. As it was, his career reflected themes
prominent in late 19th-century American business history. He deserves
more study than he has received.

For Berks County, Pennsylvania, Morse's importance was that he
provided its citizens an "ordinary iron highway bridge." [31] The -
Speicher Bridge incorporated most of the advances metal bridge tech-
nology experienced during the mid-19th century. This product of the
young engineer's shop served residents for almost a century. .
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